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Introduction of Avian Influenza A(H6NS)
Virus into Asia from North America by Wild
Birds

Appendix

Appendix Table. Isolates sharing the highest nucleotide identity with each segment of A/Mandarin duck/Korea/K17-1638—
5/2017(H6NS5) found in GenBank database on April 15, 2019.

Gene* Strain name GenBank accession no. nt identity

PB2 Al/glaucous-winged gull/Southcentral Alaska/ CY239407.1 99%
16MB03648/2016(H5N2)

PB1 A/American black duck/Maryland/160S2661/ MK236794.1 99%

2017(H7N3)

PA A/mallard/Alberta/71/2017(H3N8) MH411975.1 99%

HA A/northern pintail/California/HS052B/2015(HEN5) KY983161.1 99%

NP A/American green-winged teal/Missouri/ MK236738.1 99%
170S3212/2017(H3N8)

NA A/American wigeon/California/HS010/2015 KY983225.1 98%

(H12N5)
M A/mallard/Alberta/390/2017(H1N1) MH637401.1 99%
NS A/northern pintail/Alaska/16—041335-6/2016(H5N2) MH546895.1 99%

*HA, hemagglutinin; M, matrix; NA, neuraminidase; NP, nucleoprotein; NS, nonstructural; PA, polymerase acidic; PB, polymerase basic
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Appendix Figure 1. Sampling location of A/Mandarin duck/Korea/K17-1638-5/2017(H6N5) virus
(indicated with red circle) in South Korea. Map was retrieved from Google Maps (2019 June 28),
https://www.google.com/maps/@37.7003952,126.6354144,74246m/data=!3m1!1e3!5m1!1e4?hl=en.
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107 Ablue-winged teal/Guatemala/CIP043-05/2010/20 10-01-31)A/H3NSIPB2
A/mallard/Maryland/1205615/2012[2012-02-01}AHIN1|PB2
AdbuffleheadWisconsin/10053204/2010]2010-11-07JVH 12N5|PB2
A/blue-winged teal/Canada/3289/20112011-09-24 JAH3NS|PB2
Almallerd/illlinois/10084334/2010/2010-11-27)AVH10N7 |PB2
Afnorthem pintail/interior Alaska/10BM07 242R0/2010[20 10-08-01)A/HANGIPB2
Afenvironment/Califomia/7451/2010[2010-02-28|AHTN3|PB2
Alnorthern shovelerMissoun/100S4718/2010[2010-12-12)AH10NT |PB2
10]2010-10-30)VHSN2|PB2
Almallard/Wisconsin/100S4193/2010[2010-11-30)AH 11NSIPB2
= Ablue-winged teal/lowa/13052316/2013[2013-09-21 AWHTN3PB2
Ajmallard/California/1390/20 10[2010-08-04 JWHTNS|PB2
Nmallard/MlssounHDMOOSS112010}2010 -12-28|AVHTN7 |PB2
o 108 17-1638-5/2017]2017-12-07 JWHENS5|PB2
d teal/Ohio/13051793/2013[2013-09-14|A/HEN1 |PB2
Nnonhern shovelermlmous/1205529¢/201 2[2012-11-10)AH10N3PB2
AervironmentMexico/CPA-04740/2011]2011-02-28)A/HAN2|PB2
Afblue-winged teal/Missoury11052583/2011]2011-03-10JAHANGIPB2
T Ablue winged-tealWisconsin/12084224/2012(2012-10-13|A/H4NS|PB2
Ablue-winged teal/Guatemala/CIP049-13/2010[2010-01-31 JAHSN4|PB2
Amhite-rumped sandpiper/Canada/2541/2011|2011-08-17|WH2N5PB2
Afmallard/California/2904/2012|2012-07-20)AH3N8|PB2
A/mallard/Califomia/3072/2012{2012-08-06|A/H3NS P82 NAm
100~ A/northern shoveler/Califomia/2810/2011]2011-10-29)VH11N2|PB2
750/20112011-09-30)A/H3NS|PB2
Almalla'd/Cahromlal310012012[2012-0&01WHAN6[P82
Alnofthem shoveler/Arkansas/1105386/2011]2011-01-12|JAHON2|PB2
110S1712011]2011-01-13)AIPB2
NyullSoﬂheastem Alaska/10.R01527R0/2010]2010-08- 12JAVH16N3|PB2
Alaska/10JR01700R0/2010[2010-09-08)VH16N3|PB2
Ablue-winged leallGuatemelalClPOds-15/2010]2010-01 -31 JVHEN4|PB2
A/American green-winged teal/Mississippi/300/20102010-01-16)AH1 INS|PB2
A/northern shoveler/Wisconsin/11054110/2011]2011-10-16)A/HANS|PB2

AmallardMWisconsin/100S52672/2010]2010-10-02)AHSN 1|PB2

Ablue wing 12¢ 112]2012-09-22|AH1 INS|PB2

Algreen-winged teallOhio/160S3692/2016]2016-10-1 7)VHAN2IPB2
Aenviror 12051466/2012|2012-08-09|AH3N6IPB2
o ged t 3053468/201312013-09-29)AVHTN3|PB2

Apblue-winged teal/Guatemala/CIP043-09/2010[2010-01-31}AHSN3|PB2
AAmerican green-winged teal/Mississippi/1205191/2012]2012-01-16)AVHSN3|PB2
Alquail/Califomiai 1400794/2014[2014-04 JAHSNSIPB2
Avblue-winged tealMissoun/160S2203/2016|2016-09-10jAVHANSIPB2
Almallard/Interior Alaska/1 1BM02703/2011|2011-08-12JAH4NG|IPB2
Aimallard/ldahoND0002640/2013|2013-08-21}AVHANG|PB2
9 A/mallard/Maryland/13053020/2014[2014-01-11|AHENS|PB2
A/mallard/Southcentral Alaska/12MLO086 AAF 1/20142014-08-22JAVH3NSIPB2
d i Ajgreen-winged teal/AlaskalJGAI15-6402/2015]2015-03-11|AH3NS|PB2
Ainorthern shoveler/Alaska/lUGAI15-7315/2015]2015-09-29|AH 10N7[PB2
AMallard ducki<orea/W401/2011|2011-01)A/HSN 1 [PB2
18949/2013]2013-01-28)AVHSN1[PB2
A/migratory waterfowl/Hubei/Chenhu1306/2014 [2014-02-26|A/HSN6 |PB2
Alducki20/987/2010]2010-03}AVHSN1|PB2
AJchicken/West Bengal/239020/2010]2010-0 1-12JAVHSN1|PB2
Amild duck/Shandong/1/2011]2011-04-12)A/HSN1|PB2
Achicken/Cambodia/ TKCMBST/2010[2010-01-28)AVHSN1[PB2
H P 2013]2013-05-05|A/HIN2|PB2
Adbaikal 1437/2014[2014-01-20)AVHSN8|PB2
Alegret/Hunan/1/2012]2012-01-05|A/HIN2IPB2
C Alcommon teal/Hong Kong/MPL1075/20111201 1|VH11INSPB2
Avduck/dapan/11061038/201112011-10-14)AHSN2PB2
hina/472/2014|2014-01-20)AVH5N2|PB2
/2012]2012-12-06}AVH5N2|PB2
NcnuckenﬂemaﬂiGSOl?OlSl’ZOI3-01-29[NHSN2|PB2
1 Alchicken/Taiwan/A1997/2012|2012-02-15)AHSN2|PB2

Afduckiiengxi/34884/201312013-12-23AHTN3PB2
@uﬂdmngwm«nm 12011-10)AH11N3PB2

Avcommon tealiHong KongMPM 174012011120 11|AHTNT [PB2 EA
1gladesh/100/2010]2010-05-25|AVHIN2|PB2
public of Georgia/2/2010[2010-02-03|AHTNT|PB2
WGXd-7/2011]2011-01-14)AHENE|PB2
Alduck/Hubei/10/2010[2010-05-22)AVHENS |PB2
12/2011]2011-12-22|]AH3N2IPB2
124987/2010]2010-11-10)AVHIN7|PB2
Avild duck/Korea/MHC39-26/2011]2011-03|AVHINS|PB2
Awild bird/siangxiP4 19/2016|20 16-01-07 AMHEN 8[PB2
AlmallardMongolia/2377/2011[2011-10-11 JAH3NG|PB2
Awiild dchKwea/CSM4-2SI201Ul201O 09JAVHANGIPB2
t Georg 10[2010-02-1 TIWHIN1|PB2
29/2010[2010)AVH2N3PB2
ima/KU-ngr-C/2012[2012-11-10)AV/H3NS |PB2
13280011/2013]2013-04-17 | WHEN2|PB2
public of Georgia/1/2012[2012-01-10JAHIN1PB2
A/duck/Sichuan/04 08 CDLQ178-0/2015[2015-04-08|AH4N2|PB2
I y duck/, 0132013-12-15)AH10N7|PB2
1385-L01301/2015[2015-07-25|WHTN7 |PB2
2 [ Afcommon shelduck/Mongolia/2117/2011[2011-10-09|A/HANG |PB2

AEnvironment/Zhenjiang/zj35/2014[2014-04-03|A/HSN 8|PB2

bt
0.02
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8152011[2011-10-29)AVH5N2|PB1
Ablue-winged teall ouisiana/Al11-2911/2011]2011-09-10)AVHTN3IPB1
Ainorthern shoveler/Mississippi/1105202/2011]2011-01-14 JAHIN7 [PB1
pintail/’C; 10]2010-12-08)AVHIN3|PB1
Alcommon eider/Maine/505/2011]2011-12-16)AVH12NS|IPB1
7 A/mallardintenor Alaska/10CH00016R0/20 10|20 10jAVH7N3 [PB1
Amallard/lllinois/10053599/2010]2010-10-30)VHEN11PB1
E 3046/2012|2012-08-03)AVH2N3PB1
7 Amallard/Wisconsin/10084193/2010[2010-11-30JAH1 INS|PB1
Almallard/Wisconsin/1 10S4238/2011]2011-10-23 JAH3N2|PB1
AlmallardWisconsin/10052773/2010{2010-09-26)AVHINS PB1
Almallerd/California/1390/2010]20 10-08-04 JVHTNS[PB1
Ablue-winged teal/Ohio/120S2108/2012|2012-09-01APB1
Amallard/Kentucky/AH0051787/2016]2016-01-25)AWHTN3|PB1
black 284/2016[2016-08-28)AVH3NE|PB1
Amallard duck/Arkansas/16053645/2016]2016-12-16|]AH10N7|PB1
Alcinnamon teal/ldaho/UGAI16-1864/2016[2016-08-15)VH3NSIPB1
8! A/American green-winged teal/Ohia/13052094/2013]2013-09-22)AVHENS|PB1
Ainorthemn shoveler/llinois/12055294/2012|2012-11-10 AH10N3|PB1
NevmuonmeMMencoICPA-Oduolzm 1]2011-02-28)AVH4AN2|PB1
17-16386/201"2017 -12-07 WVHENS|PB1
black 10€ 10[2010-11-18JAHTNSPB1

Ajmallard/Ohio/11051961/2011]2011-07-28)AVHSN2|PB1
Amallard/Ohio/110S1966/2011]2011-08-01)AVH10N3PB1
Ajmallard/Mississippi/1205443/2012|2012-01-18)AVH10N1|PB1
Alvihite-vanged scoter/MWisconsin/10053922/2010[2010-11-16)AVH14NSIPB1
% 13¢€ 14]2014-01-11)AVHIN1PB1
1 NmeilavdlelanaB134/2010]20‘lO-1 1-24 AHINTPB1
— Amlue-winged teal/Canada/3237/2011|12011-09-19)AVH4NG|IPB1
Wand/130: 13]2013-11-23JAHSN2IPB1
{:Nmuarwcwromwmzvrzm 1]2011-08- 12)AVHANG |PB1
A/mallard/intenor Alaska/108M11421R0/2010]2010-08-12)A/H3NS|PB1
100S3676/2010]2010-10-31)AVH3NS|PB1
A/American green-winged teal/Wisconsin/100S2847/2010[2010-10-02)AVHIN1IPB1
Amallard/Califomialt 154/2010]2010-07-27JAVHANEIPB1
1 AAmerican green-winged teal/Mississippir300/2010j2010-01-16)AHTINOIPB1
A/mallardWisconsin/110S4115/2011]2011-10-16)AVH11NS|PB1
Anorthern pmtanlCahhmlarzSAS/zOlO]mio-!O 23AH1IN2IPB1
1 5 12010-02-28)A/HIN3|PB1
Ablue-wingod teal/Guatemala/CIP049-04/2010[2010-01-31 JAHSN4|PB1
Almallard/llinois/100S4078/2010[2010-11-28)VH10N7 |PB1
100S4673/20102010-12- 12JAVH14NGPB1
A/mallardMissoun/10M00561/2010[2010-12-29 AHTN7PB1
Abluewinged teal/lllinois/10052988/2010[2010-09-19)A/HANG|PB1
299/201112011-10-10JAHANGPB1
Alchicken/Taiwan/1680/2013]2013-01-29 AHSN2|PB1
312012]2012-12-08)AVHSN2/PB1
AdchickerVTaiwan/TC147/2010]2010-12-14 AHEN1PB1
Alchicken/TaiwarVA1997/2012{2012-02-15JAWHSN2|PB1
AJduck/Hokkaido/95/2014]20 14-09-23)AVHSN4|PB1
1906/2011]2011-09-18}AVH3NS|PB1

Amild duck/Korea/CSM42-34/2011]2011-03JAWHTNS|PB1
AlducKITaiwan/75512013(2013-01-10AHSN2PB1
1CA06/2012|2012-01-04)AVHSN1PB1
0/2j35/2014[2014-04-03)VHSNSIPB1
Alduck/Jiangsw/1- 15/2011[201 1-01-12JAH4N2PB1
Afcommon teel/Hong Kong/MPM1740/2011]2011JAHTN7|PB1
9] Alduck/dangsu/m234/2012|2012-01-18JAHSN2|PB1
Almigratory duck/Jiangxi/33038/2013|2013-12-15]AH1ON7 PB1
Alduck/HunarvS4120/2011[2011-11-11JAVHSN2|PB1
T public of Georgia/1/2011]2011-09-19)AHINS|PB1
AlduckiHunan/S11547/2012[2012-03-24)AVHANGIPB1
Alturkey/France/10-040/2010)2010-04 AHEN1/PB1
Alduck/18ngswa/2010[2010-03)JAVH3NG[PB1
_n{:'ﬁl«:d«l.lanmnﬁ 14720112011 AH11INSIPB1
A/duck/dangsu/10-d4/20112011-10)AVHTIN3|PB1
Xd-7/2011]2011-01-14|AVHENGIPB1
Aduci/Hunary$1661/2012|2012-03-24 AHENG|PB1
NduddHubeIMOlZO10|2010-0$-22M45N6PB1
of 2013[2013-05-05)AHON2IPB1
Nduddl-(unarvsuasrzonpon -11-13JAH1INS|PB1
Alduck/HunarvS11205/2012[2012-03-25)A/H10N3JPB1
9dongAV12/2011]2011-12-22)VH3N2|PB1
}4/2011]2011-11-13JAH3N2|PB1
9/C13280011/2013{2013-04- 17JAHON2IPB1
M— Afree sparrow/Shanghai/01/2013[2013-05-03)AHTNIPB1
AlduckiGuangxi/GXd-5/2010[2010-05-08JA/HEN 1 [PB1
Alduck/Lao/987/2010/12010-03A/HSN1IPB1
[ Alchicken/Bhutan/248015/2010[2010-02-19AHSN 11PB1
Awald 1/2011]2011-04-12)AVHSN1|PB1
AduckNVietnam/NCVD-472/2010]2010-03- 23 JAHSN1[PB1
AAnas crecca/Hubei/Chenhu1623-5/2014|2014-05-06)AVHSNGIPB1
Aturtiedove/Wuhan/WHBJ12/2014]2014-12JAVHSNS PB1
Awild 120112011-04-13)AHSN1PB1
Amhooper swan/Hokiaido/4/2011]2011-01)AHSN1|PB1

b
002
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Alblue-winged teal/Ohio/120S52140/2012|2012-09-07JAH 12NSIPA
Alblue-winged 1P049- 12010-01-31 A4 IF
black 12010-09- 16JAVHANSPA
Ainorthern shoveler/lilinois/1 10S4404/20112011-11-13JAHTN3PA
A/Amenican black duck/Ohio/160S0658/2016]2016-03-18JAHTN3PA
Alaskal 12010-07-18JAHANGIP
Afblue-winged P049- /! 01-31JAHSN4PA
Alcommon goldeneye/Wisconsin/160S4147/2016[2016-12-03)AVH10N3PA
Alblue-winged teal/lowa/10052411/2010]2010-09-18}A/H3NS|PA
12010-10-30)HSN2IPA

—
002

7 Ablue-winged 1P049. 12010-01-31)AVHEN4IPA
ged g 10RO 102010-03-09})AH 1 INSIPA
12010-12-10)AHEN2PA
74/2016[2016-08-28)VH10NSPA
1205246/2012{2012-01-17JA/H1INSIPA
Ablue-winged teal/lGuatemal2/CIP049H106-62/2011]2011-12-15)AVHONGIPA
Alenvironment/Mexico/CPA-0474(0/20112011-02-28)AVHAN2|PA
Ainorthern shoveler/llinois/12055294/2012[2012-11-10)AH10N3|PA
Almalland/Wisconsin/110S3577/2011]2011-10-30)AVHENS PA
Alenvironment/Maryland/120S1473/2012]2012-08-09)AH3NBIPA
green-vanged 1108343 1/2011]2011-10-16]AVHSN2|PA
A/Amencan green-winged teal/Ohio/130S2060/2013]2013-09-21JAVHENSIPA
100! 10]2010-10-31}A4
10[20|0—07-02M9N2PA
Ahblue-vinged toalllwal 13052338/2013[20 1&09 2 1JAVHANGIPA
Alaskal ] JATHANG P
“aliformia/ 12010-08-
Ablue-winged teal/Ohio/ 130520377201, 3[2013 -09-1 6|NH7N 1PA
Aimallerd/Kentucky/AH0051748/2016/2018-01-24 JWHTN3 PA
Ablue-vanged teal/Wisconsin/13053463/2013]20 13-08-28)VH3N2|PA
AAmerican green-winged teal/Ohio/130S1869/2013|2013-08-03JAH 10NSIPA
A/mallard/Califomia/1390/2010{20 10-08-04 ) AHTNS |PA
AnuffieheadMaine/338/2011|12011-12-06 JAHANSIPA
pintail/C: 2012-01-0TIAVHIN1PA

A/Amencan green-winged teal/Ohio/13081777/2013]2013-09-14 AHTN3IPA
Ablue-winged teal/Texas/UGAI14-2054/2014]2014-03-17 WVHANGIPA

Aurkey/O 201112011-07-08)AHIN2IPA
o1 1]2011-09-30AHIN2IPA

1005420: 12010-12-02)AHTNGPA

o 17-1638-52017]2017-12-07)WHENSPA

Ahlue-winged 1P049: 12010-01-31)AVHSN[PA

A/American green-winged teal/Wisconsin/13053465/2013[2013-08-29)AVHENSIPA
Adwhite-vinged scoter/\Wisconsin/10083922/2010[2010-11-18)/H 14NSIPA
AmallardManyfand/13050755/201312013-07-03)AVHIN2IPA
Alchicken/dangsu/DT0112/2012]2012-02-12)AVHIN2IPA
Alchicken/Jiangsw/ZJOT/2011]2011-05-21)A/HIN2IPA

Alsilkie chicken/Dongguan/3525/2013]2013-12-19)AVHTNSIPA
Alervironment/Guangdong/C13280011/2013[2013-04-17JAVHAN2IPA
Ndlckl.langsull 0-d4/2011)2011-10)AVH1IN3|PA

180/2010[2010-10- 13JAVHENGIPA
NducldGuantXAJm! 1[2011-01-14]AVHENGIPA
1419/2011]2011-03-00JAVHENGF
23 DGQTSI36-P2015(2015-04-23) 7
AfduckHunan/S11090/2012[2012-03-25 VHANGIPA

1007201020 10-05-25|)AVHIN2|PA
02-19)AHSN1IPA
“\‘-5591201 1[2011-06JAHSN1PA
AlenvironmentKagoshima/KU-ngr-F/2012]2012-11-10)AVHANSIPA
AlduckHunan/S11205/2012[2012-03-25)AH10N3|PA

124987/2010[2010-11-10JAVHINTIPA

Alduck/, [2013-12-15AVH1ON3IPA

yiFrance/ 10]2010-04 JAHEN1|PA
2012]2012-02-15]AHSN2IPA
12]2012-12-06 AHSN2PA
T 2013]2013-01-29)AHSN2IPA

AlGuck].

P
f Goorgia/1/2011]2011-05-02)AHINIIPA
AVGUCHUNaVSH 101120 1201111 11WHSN2PA

A/mallard/Republic of GMIGIISIZO! 112011 |1 261NH6N2PA

lelud/Mongolm/MO?l)OHROt 1.08-14JAHINGPA
teallt 1112011 AHTNTPA

Atufted duckFukushima/2/20 1112011-01AHSN1PA

AGuckILao/47 1720 10[2010-03)AVHSN1PA

Awild 172011]2011-04-12/VHSN1[PA
Awiild waterfowiHong Kong/MPLE36/20112011)HINOIPA
ACygnus atratus/HUbei/222-0/2016{2016-12-28AHSNSPA

Alduck! 2010120 10AHTNT PA
Amild waterfow/Hong Kong/MPP1311/2013[201 3jAH2NOPA
2]2012-03-19)AHIN2PA

10]2010-05-08JAHEN1|PA
mldawasnmwszmonmnu«upmsmp;\
Aftundra swar/Tottori/C8nk/20142014-11-18JAVHSNSIPA
T Ablack 12016-11-19JAHSNEIPA
19097/2013[2013-02-14JWVHSN1[PA
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100[— Afruddy turnstone/New Jersey/UGAI16-2120/2016]2016-05-12|AHENSHA
Afgreen-winged tealMissouri/15056475/2015|2015-10-31)AVHENS|HA
A/Amencan green-winged teal/Wisconsin/11053053/2011|2011-09-24|A/HBN 1 [HA
Adgreen-winged teal/Ohio/15055495/2015[2015-10-18|AMHENSHA
A/northem pintail/Misconsin/13082778/2013|2013-09-28|AVHEN2|HA
A/mallard/Maryland/11053701/2011(2011-11-22JAMHEN 1 [HA
99— A/American green-winged teal/Ohio/13052083/2013|2013-09-21|AVHEN2[HA
Afruddy turnstone/Delaware Bay/536/2012(2012-11-02|AHBN1|HA
Afruddy tumnstone/New Jersey/UGAI14-1314/2014|2014-05-15|AVHENS|HA
1001— A/mallard/Maryland/140S1154/2014]2014-07-23)AVHEN 1|HA
Alruddy turnstone/New Jersey/UGAI16-2139/2016[2016-05-12)AVHENSHA
A/mallard duck/Ohio/16052064/2016[2016-10-01|AVHEN 1|HA
Agreater white-fronted goose/Alaska/lUGAI15-3903/2015|2015-05-08AVHEN 1HA
wigeon/California/HS001/2015]2015-10-24AHEN2|HA
1 pintail/C 1a/HS064/2015]2015-10-27JA/HENS|HA
@ AMandarin duck/Korea/K 17-1638-5/2017]2017-12-07JAFHENS [HA
100— A/Northern shoveler/Mississippi/16055984/2016]2016-12-19)AVHEN1|HA
Asshorebird/Delaware Bay/707/2009]|2009-06-04 JAHEN2|HA N A m
A/mallard/Califomia/3188/2010]2010-11-27 )A/HENSHA
88| A/mallard/Califomia/1606V/2013]2013-10-26)AVHEN 1 |HA

109]'_ 100 Afmallard duck/Ohio/15055882/2015[2015-11-14|A/HEN2|[HA
AfAmencan green-winged tealWisconsin/2530/2009]2009-10-17 JAHEN2|HA

— A/American wigeon/Califomia/HKWF541/2007|2007-11-07 JAHBNSHA
1[ Asshorebird/Delaware Bay/604/2008]2008-05-18JAVHEN2|HA

A Aaryland/06054 87/2006|2006-07-06 jAHBNS|HA
97[ Ainorthem shoveler/Californiaf<138/2005(2005-11-06 JAHEN2|HA

Almallard/California/19524-001/2005]2005-08-14 JAHENSHA

Algreen-winged teal/Califomia/7 972/2008[2008-10-25|AVHEN2[HA
100/ — A/mallard/North Dakota/Sg-00737/2008[2008-09-05|AVHENSIHA

Algadwall/CaliforniaHIKWF 100/2007[2007-10-24|A/HEN1|HA
Algreater white-fronted goose/Califomia/AKS617/2007 |2007-12-12|AVHEN 1|HA
A 008|2008-10-22|AVHBN 1|HA
Amallard/Wisconsin/12052425/2012|2012-09-22)A/HBN 1[HA
AlmallardMissouri/110S6301/2011|2011-12-14 JAHBN2JHA
A/mallard/Califomiaf25298/2010|2010-10-23}A/HBN1[HA
A/Anas americana/New Mexico/A00757078/2009]2009-11-27 AVHEN1|HA
Ajmallard/Ohio/10081354/20102010-08-06|AHEN1[HA
— A/Duck/Guangdong/S1566/2009]2009-03-05|A/HEN2|HA
A/goose/China/G711/2015|2015-05-16)AVHENSHA
ADUCK/China/G383/2015[2015-05-16AVHEN2|HA
Alchicken/China/X1006/2015[2015-04-29|AHEN2|HA
Afchicken/China/G 1380/20142014-04-28)AVHEN2|HA
Alduck/Yamagata/061004/2014[2014-10-22)AVHENG|HA
A/Chicken/Hunan/S4495/2010[2010-12-10JAVHENG|HA

92|

AGoose/Guangdong/S4362/2009(2009-12-24 A/HBNGHA
AEnvironment/AJiangxi/26884/2014|2014-04-08|A/HBNG[HA
A/duck/Guangxi/GXd-5/2010]2010-05-08JA/HBN 1|HA
Alchicken/Guangxi/129/2013[2013-02-19|AVHENB|HA
A/DUCK/China/SC157/2012{2012-10-23|AVHBN2|HA
AduckiGuangxi/GXd-6/2010[2010-11-11)AVHENSHA
A/duck/Guangxi/105/2011]2011-08-15)A/HEN1 [HA
A/Goose/Guangdong/S1384/2010|2010-03-03|AHEN2|HA

100 A/Environment/Zhejiang/21566/20142014-01-21|AVHENS|HA
Afpigeon/Guangxi/164/2014|2014-04-14 | AVHENG|HA EA
/Environmer /2015]2015-03-10)AVHENGHA
A/DUcK/China/YS348/2012[2012-04-11)A/HENS[HA
A/Chicken/Hunan/S4191/2008[2009-11-20)A/HEN 2|HA
Alchicken/China/G 1054/2016[2016-05-11)AHBN6HA
Achicken/Zhejiang/727001/2014]2014-07-27 JAHBNGHA
A/duck/Guizhou/013/2014|2014-10-12AVHBNG [HA
A/Duck/Hubei/51366/2009]2009-03-05|AHBN2[HA
Afchicken/China/Z $220/2012[2012-05-20AHBN2|HA
Alchicken/Vietnanm/HU4-26/2015[2015-11-07 JAHEN 1|HA
Amuscovy duck/Vietnanm/LBM601/2014|2014-04-12|AVHENGIHA
Alduck/Vietnam/AL BM439/2013|2013-06-05AVHENE HA
Alenvironment/kangxi/17/2011[2011-03-24 | AVHENG|HA
A/Duck/Hunar/S4386/2009|2009-12-24|AVHEN2|HA
Adenvironment/Sichuan/315068/2015[2015-01-09|AVHEN2[HA
Alpigeorn/Guangxi/161/2014/2014-03-17 JAVHENGSHA
A/duCK/GUANgXI/GXd-7/2011]2011-01-14)AVHENBHA
A/Chicken/Guangxi/S4381/2010[2010-12-09|A/HENBIHA
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@ AMandarin duck/Korea/K17-1638-5/2017 2017-12-07 J]AHENS NP
Afruddy turnstoneNew Jersey/UGAI16-1327/2016]2016-05-22|AH 10NS|NP
A/mallard/idaho/ND0002645/2013(2013-08-21|AVHAN GNP

A/mallard/lllinois/12054808/2012|2012-11-23|AVH4NSINP
Ablue-winged teal/Guatemala/CIP048-15/2010[2010-01-3 1)AVHEN4|NP
A/mallard/Ohio/11081966/2011[2011-08-01A/H10N3 NP
Afturkey/California/8199/2015|2015-03-09)AVHTN3INP

A/northern shoveler/California/3628/2011/2011-01-01|AH10|NP
Ablue-winged teal/0n|o/13082104.‘2013|2013—09-22[An12N3|NP

A/Amencan grean-wmged teal/Ohio/13051429/2013|2013-09-13|A/HANBINP
A/mallard/California/2923/2012|2012-07-23 |JAH3N8|NP
A/American black duck/New Brunswick/00998/2010[2010-08-17 |AH12NG|NP
Afwood duck/Ohio/11052099/2011]2011-08-19}A/mixed NP
100- A/mallard/Ohio/11082150/2011[2011-08-15)AVH3N 1|NP
A/mallard/Interior Alaska/10BM04618R0/2010]2010-07-18|AH4NG|INP
Afring-billed gull/Quebec/G018/2010]2010-05-12|A/HIN3INP
A/American green-winged teal/Ohio/13052060/2013|2013-09-21 JAHENS|NP
d—— AMnorthem pintail/California/254 8/2010]20 10-10-23 JAH 1 IN2|NP
Amwhite-rumped sandpiper/Canada/2541/2011|2011-08-17|AVH2N5|NP
Adblue-winged tealKansas/ND0006685/2013]2013-09- 10} AVH3NS NP
7 Ablue-winged teal/Guatemala/CIP049-09/2010[2010-01-31)AVHSN3|NP
A/American green-winged teal/Ohio/13081777/2013|2013-09-14|AVH7N3|NP
9. A/American green-winged teal/Ohio/13082097/2013]2013-09-22)AHENS|NP
Algreen-winged teal/Ohio/14081103/2014[2014-09-20|A/HENS NP
A/northern pintail/interior Alaska/1 0BM 14807R2/2010(2010-08-18JA/HIN2 NP
AbuffieheadMaine/161/2011]2011-11-28)AHIN1 NP
Along-tailed duckMVisconsin/10054225/2010[2010-12-03|A/H 14NB|INP
Aimallard/Wisconsin/10052659/2010]2010-10-02JAHAN2|NP

—
0.02

A/mallard/California/2444/2010]2010-10-27 JAHEN 1|NP

Afmallard/Califomia/1 156/2010|2010-07-27 |AVHANGINP

A/Northern shoveler/Ohio/16055078/2016(2016-11-17|AVH10N7 [NP

Ablue-winged teal/Ohio/13051831/2013]2013-09-07 ]AVH3N2 NP

A/American green-winged teal/lllinois/100S1598/2010[2010-09-05)A/HANS|NP

[e] ged teal) 13053465/2013|2013-09-29)AVHENS|NP

tenor Alaska/10BM02832R0/2010]2010-06-30 JAH4NG|NP

Nnonnem pintail/interior Alaska/10BM07242R0/2010|2010-08-01)AVHANG|NP

Afcommon eiderMaine/505/2011|2011-12-16)AVH12NSINP

Alcommon goldeneyeAVisconsin/10054202/2010(2010-12-02|AVHTNBINP

A/Amencan green-winged teal/Ohio/13051861/2013]2013-09-08|AVH3NS NP

Ablue-winged teal/Guatemala/CIP049-05/2010]2010-01-3 1|AH3NSINP

Afblue-winged teal/Canada/3237/2011|2011-08-19JAH4NBINP

Afblue-winged teal/Guatemala/CIP049-08/2010]2010-01-31)AVHSN3 NP

Afblue-winged teal/lowa/13052346/2013|2013-09-21 JAH3NSINP

A/mallard duck/Ohio/16050803/2016|2016-07-28|AH10NT7|NP

Algreen-winged teal/Xianghai/430/2011[2011-10 JAHSN2|NP

A/duck/Mokkaido/WZ 1/2014|2014-10-18)A/H1IN2|NP
A/common tealHong KongMPL1075/2011]2011JAH1INSINP

o7 Alduckl, 234/2012(2012-01-18)AVHSN2NP
L— Abaikal teal/Korea/Donglim3/2014|2014-01-17|AVHSNSINP
Afquail/Lebanon/272/2010[2010-08 JAVHIN2|NP
r Afturkey/France/10-040/20102010-04 |A/HBN 1|NP
Alduck/iangsu/4/2010]2010-03|AMHINGINP
Awild bird/Korea/A02/2011]2011-02JA/H10N4 NP
Alervironment/Kagoshima/KU-ngr-F/2012]2012-11-10|AVH4NSINP
Alduck/Bangladeshv/30824/20 16[2016-09-27 )AVHINSNP
Xd-7/2011(2011-01-14|AHENBINP
7 Amild waterfowlDongting/C3109 /2011|201 1-11-01)AHIN2 NP
Atturtledove/MWuhanHKBJ62/2015]2015-01)AVHENGINP
AfduckiJiangsu/10-d4/20112011-10|AH1TIN3INP
Xc-1/2011[2011-02-17JAVHIN2INP
— Amnorthern shovelerfHong KongMPL961/2011]2011)AVH2NSINP
Aduck/GuangxilGXd-6/2010[2010-11-11)AVHENSINP
AlduckHunan/S4443/2011]2011-11-13JAH1 INGINP
f Ablack-headed gull/Republic of Georgia/8/2012|2012-01-02|AVH2N7|INP
Aimallard/Korea/SH38-45/2010/2010-03-22JAVH13NONP

Alsp i 1/2012[2012-03-10)AHIN2INP
“ﬁ_ AD 1419/2011]2011-03-09)A/HENS NP
E A/duck/Guangxi/0d. 10 JX028/2015[2015-04-10|AHBNBINP

Alchicken/Taiwar/A1997/2012|2012-02-15)AVHSN2INP
—'_iq:A/eh:ckenlreiwanﬂCMWZm 012010-12-14JA/HEN1 NP
A/Chicken# 495/2010[2010-12-10JAHBNGINP
1o Alavi 1286/2012[2012-11-29)VHIN2INP
Alpoutry/B V91354/20122012-12- 15| AHIN2INP
——— Alchicken/Cambodia/083L.C/201112011-09-08JAVHSN1 NP
'—A/duddLao/471/2010|2010—03|M—(5N1|NP
1/31289-1/2011]2011-02-20)AVH5N1 NP
Afchicken/Cambodia/X0815301/2013(2013-08-13JAMHSN1 NP
Jh1 l D01/2014]2014-03 JAHSNGNP
Afwhooper swan/Hokkaido/4/2011]2011-01 JAHSN1|NP
Alchicken/Yunnan/03.16 DAXYL0019-0/2015[2015-03- 16|AHIN2NP
AlchickenAJiaxing/4376/2013[2013-10-25JAHIN2NP
Alenvironment/Guangdong/C13280011/2013|2013-04-17JAHIN2INP
Adtree spamow/Shanghai/01/2013]2013-05-09|AVH7TNIINP
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100 @ AMandarin duck/Korea/K17-1638-5/2017|2017-12-07AVHENS INA
I Afmallard duck/Califomia/UCD539/2016]|2016-07-18|A/H12N5 INA
87 Aramerican wigeon/California/HS0078/201 5/2015-10-24|A/HBNS|INA
= A/mallard/CalifornialJCD320/2014(2014-07-23|AVH2N5 NA
A/green-winged tealMissouri/15056705/2015[2015-11-08 |A/H 12N5|NA
- ~ A/mallard/California/2595P/2011|2011-08-12|A/H12NS|NA
[~ A/mallardMaryiand/1108806/2011[2011-06-29 |AH12N5|NA
[A/mallard/CaIiforniaH390/2010|2010-08—04|A/H7N5|NA
A/northem pintail/Missouri/319/2008]2008-12-06|A/H12NSNA
- AJenvironment/Maryland/09051296/2008|2009-08-24|A/H12NS INA
A~ A/mallard/Ohio/1688/2009[2009-08-10]A/H 12N5 NA
gﬁA/mallardlAlbena/383/200912009—08—22|AA-I5N5|NA
i

~

A/mallard/Maryland/10051059/2010[2010-08-20JAMH 1 2N5|NA
AsbuffleheadMisconsin/10053204/2010|2010-11-07 JA/H 12N5|INA
[Nmallardl\Msconsinl421 8/2009|2009-12-05|AVH12NSINA
A/blue-winged teal/North Dakota/Sg-00733/2008[2008-09-05|AVHINS INA
[A/mallard/lnten'or Alaska/1/2007|2007-09-06|AVHANSINA
A/mallard/Alaska/44354-665/2007[2007-09-01|A/H12N5|NA

-

L

100| 97~ A/American green-winged tealMissouri/15054865/2015|2015-09-21|A/H12N5INA

96IL Afmallard/Interior Alaska/1 1BM01009/2011]2011-07-30|A/H12N5|NA

P4l Aramerican green-winged teal/Ohio/12082256/2012|2012-09-08|AVHBNS [NA

Z Algreen winged teal/Mexico-Sonora/829/2009|2009-01-10)A/HENS|NA

A/mallard/Califomia/6490/2008|2008-11-02|A/H12N5 INA

Afruddy turnstone/DE/97/2000[2000-05-15|A/H12NS5|NA

s A/mallard/Minnesota/Al10-2217/2010|2010-08-04|A/H12N5|INA

83— Afcommon eiderMaine/505/2011]2011-12-16 |AH12N5|NA

L Afruddy tumstone/New Jersey/Sg-00476/2008]2008-05-16 |A/H12N5INA

A/mallardMaryland/060S487/2006|2006-07-06 JWHENS|NA

Afruddy turnstone/Del aware/650644/2002|2002-05-08|A/H12N5NA

A/mallard/Alberta/154/2003[2003-08-03|A/HENS |NA

Asthick-billed murre/Canada/1813/2011[2011-07-20)4/H12N5|NA

8L azamerican wigeon/California/HKVWF295/2007|2007-10-31 JAVHENS|INA
93| Afruddy tumstone/Delaware/Al03-118/2003|2003-05-21|AH12N5|NA
ol A/northem shoveler/California/HKWF 120 1/2007|2007-12-05|AVH3NSINA
100k A/common murre/Oregon/20361-002/2007|2007-07-24|A/H12N5|NA

7q A/mute swan/Czech Republic/2031-17/2017]2017-02-09|AVHSNSINA
AMute swanHungary/5879/2017]2017-02-14|AHSN5|NA
A/mute swan/Croatia/102/2016[2016-12-27|JAVHSNS|NA
Afcormorant/G emany-SH/R896/2017(2017-01-30|A/HSNSINA
Alenvironment/Kamchatka/18/2016|2016-10-01|A/HSNS|NA
Ablack-tailed godwit/Bangladesh/24734/2015[2015-02-22 |AH7NS|NA
|‘[Alduck/AichiIQ?A 002/2016|2016-10-18JAHBENS|NA

N

75

Afduck/Fukui/181015/2015]2015-10-30AH12NSINA
Afduck/Guangxi/GXd-1/2009|2009-11-27 |A/HENS [NA

100[ A/duck/Liaoning/LN/2011|2011-03-01|AMH5NS5|NA
AJquail/Jangsu/k0104/2010|2010-01-08|AVHSNSINA

190L Asduck/Guangdonghwy11/2008[2008-06-06A/HSNSINA

Alduck/Eastem China/008/2008|2008-12-15 |A/HSNSINA

A/migratory duck/Jiangxi/6847/2003|2003-11-25|A/H10NS5|NA
o[~ AT DkNL-Werkendam/16014159-001/2016|2016-11-14|A/HSN5|NA
72|l a/mallard duck/Sweden/139752/2012|2012-12-03|A/H15N5|NA

A/mallard duck/Netherlands/59/2015|2015-09-05|AVHENS|NA
98} A/mule duck/Bulgana/674/2010[2010-04-12|AVHENSINA
A/mallard duckMNetherlands/83/2008|2008-12-22|AH12N5|INA
Afblack-headed gull/Republic of Georgia/3/2012|2012-02-22 |AVH2NSINA
Alavian/Japan/8KI0135/2008|2008-10-08|A/HENSINA
Afduck/HokkaidoAV259/2005]2005-11-11 |AH2NS5|NA
Aimallard/Sweden/3328/2003|2003-08-17|AH12NSINA

Avduck/Yangzhou/013/2008|2008-12-15|A/HBNS [NA

Alduck/Mongolia/OIE-7457/2011]2011-08-10]AVH3NS [NA

A/mallard/Sweden/34 3/2002|2002-10-3 1|A/H12NS [NA

96| A/mallard/Sweden/50709/2006|2006-10-05 |AH4N5INA

o Afmallard/SwitzerlandAWV4060167/2006]2006-12-15|A/H3NS NA
Awigeon/italy/6127-23/2007 [2009-04-12|AHENSNA
Agreater white-fronted goose/Netherlands/3/2007(2007-12-18JAHENSINA

87| A/Arenaria interpres/Belgium/02936pcs1/2010[2010-01-27 JAH 12NS |NA

A/mallard/Sweden/69792/2007(2007-11-12JA/H10NSINA

1001 4 /Eurasian wigeon/Netheriands/2/20092009-10-17 |A/H1 2N5NA

i

A/mallard/Sweden/100103/2009|2009-10-08|A/H12NSINA
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7(‘{ Ablue-winged teal/T exas/JGAI15-6848/2015[2015-09-27 |AVHANSMP
Apblue-winged teal/T exas/UGAI15-4643/2015[2015-09-12|AVH3NGMP
- Ainorthem pintail/CaliforniaHS0528/2015]2015-10-27 |A/HENS5 |MP
- Algreen-winged tealMissouri/15055246/2015[2015-11-08|AVH1INSMP
I A/blue-winged teal/Texas/UGAI15-6706/2015[2015-09-25|AH 1N 1|MP
- A/American wigeon/Maryland/160S5139/2016/2016-11-12JAHENS|MP
@ AMandarin duck/Korea/K17-1638-5/2017|2017-12-07 ]WHBNS5MP
A/mallard duck/Ohio/16050846/2016|2016-08-02|A/H3NSMP
87 A/mallard duck/Ohio/15054357/2015[2015-07-28|a/H1N 1 [MP
- A/mallard/Alberta/390/2017|2017-08-12JAH 1N 1]MP
A/American wigeon/California/HS0058/2015[2015-10-24 A/HEN S|MP
Anorthern shoveler/Califomia/HS206/2015|2015-12-05|A/HE8N4|MP
|{— AMNorthem shoveler/lllinois/16051664/2016/2016-10-22|AHEN 1 MP
A/mallard duck/CaliforniaAJCD704/2016]2016-08-02A/H3N8[MP
A/mallard/Alberta/70/2017|2017-08-12)AVH7N3 |MP
A/northem pintail/California/HS050A/2015[2015-10-27JAVHIN2|MP
Adblue-winged tealiLouisiana/Al11-2911/2011]2011-09-10 JAH7TN3MP
Ajblue-winged teal/Guatemala/CIP049H102-29/2011[2011-11-11JAH3N2MP
A/American wigeon/California/HS001/2015[2015-10-24 JAVHEN2MP
A/cinnamon teal/ldahoAUGAI16-1864/2016[2016-08-15|A/H3NSMP
A/mallard/CaliforniadJCD840/20 15|2015-08-08 |AVH3NSMP N A m
A/blue-winged teal/Guatemala/CIP049H113-74/2013|2013-01-10|AH14N3|MP
A/mallard/ldaho/ND0002644/2013|2013-08-21 |AVH3NSMP
A/blue-winged teal/Guatemala/CIP048H105-31/2011]2011-12-08JAH 14N3MP
[~ AfAmerican green-winged teal/Mississippi/110598/2011|2011-01-08 |A/mixedMP
— Afmallard/Ohio/11052016/2011]2011-08- 16| AHIN1 MP
Anorthern shoveler/California/HKWF 113172007 |2007-12-02|A/H3N5 [MP
A/mallard/Wisconsin/1 1053009/2011[2011-10-02|A/H11NSMP
Aimallard/California/2595P/2011(2011-08-12|AVH12NSMP
Algadwall/Califomia/1711V/2013[2013-01-02|AV/HEN 1 [MP
A/mallard/Califomia/1606V/2013]2013-10-26|A/HEN1 [MP
[ Afthick-billed mume/Canada/1813/2011[2011-07-20|AH12N5|MP
Afredhead/Ohio/13050391/2013(2013-02|AH10N7[MP
Avblue-winged teal/Misconsin/1 1052873/2011|2011-09-24 |AH3N2MP
Amallard/Missouri/10M00253/20102010-11-16|A/HIN2 |MP
A/mallard/Wisconsin/110S53170/2011[2011-08-24 jA/HEN 1 [MP
Afruddy turnstone/Canada/02937/2011]2011-08-30[A/H3N5 MP
A/Amenican green-winged teal/Interior Alaska/11BM03899/2011(2011-09-04 |A/H3NS|MP
A/blue-winged teal/Canada/3244/2011|2011-09-18|A/H3NS|MP
A/Amenican black duck/New Brunswick/00878/2010[2010-08-12|A/H4N9|MP
A/American green-winged teal/lllinois/1005334 3/2010]2010-10-30JA/H2N3 [MP
A/mallard/Califomia/2805/2012|2012-07-13|A/H2N7 |MP
A 42/2010[2010-01-19)AHIN1|MP
Ainorthern shoveler/Califomia/AH0076755/2016[2016-01-16|A/HTNS|MP
AMandarin duck/Korea/K17-1815/2017|2017-12-22|AVHSNEMP
AfGreat black-backed gull/Netherlands/1/2018|2018-01-23|AHSNEMP
Afcommon teal/KoreaAW547/2016|2016-12-15|A/HSN 8|MP
Alduck/lbaraki/109/2016[2016-12-14JAVHIN1|MP
Adpintail/Chany/198/2016|2016-09-10JAH3NS |MP
A/mallard/Beijing/6/2016|2016-04 JAVHANG|MP
A/mallard duck/Netheriands/56/2015|2015-08-22|A/H3N2|MP
A/mallard/Chany/355/2016[2016-10-10JAH1N1|MP
AJAnas platyrhynchos/Belgium/24311pcs5/2012(2012-09-09|A/HIN2|MP
Adwild bird/Korea/A15/2011]2011-02)AHANE|MP
A/mallard/Czech Republic/14602-37K/2011]2011-08-21 |]AHSN2|MP
A/mallard duck/Netherlands/11/2013|2013-12-09|A/H7N7 |MP
A/mallard/Czech Republic/14333-1K/2011[2011-09-16|AH3NS|MP
AWild bird/Korea/A35/2013|2013-04-02|AVH4NGIMP
Amild bird/Wuhan/\WHHNS58/2014(2014-12|A/HIN1 [MP
Adwild duck/Korea/CSM42-34/2011|2011-03)AVH7NS[MP
Adwaterfowl/Bangladesh/12301/2013]2013-01-23|AHENT |MP
A/mallard duck/Netherlands/23/2014]2014-09-15|AH1N1|MP
4 94— A/chicken/Germany/AR 1385-L01301/2015|2015-07-25 | AWH7N7|MP
A/mallard/France/150018/2015[2015-02- 19|AHSN1 |MP EA
Ablack-headed gull/Netherands/21/2014 |2014-12-26|AVH11N 1 [MP
Afteal/Russia Primorje/390/2016|2016-04-11 |AH1IN1MP
Alshoveler/Chany/82K/2014|2014-09-10|AVH3NS|MP

Afeal/Chany Lake/106 cloaca/2012(2012-08-26|AVHANG|MP
AEnvironment/Zhenjiang/zj35/20 14|20 14-04-03 |AHSNSMP

Abaikal tealKorea/Donglim3/2014|2014-01-17 |AHSNSMP
Amhooded crane/Kagoshima/110214-3/2011[2011}AVHSN1|MP

Adwild duck/Jlin/ZF/2011[2011-04-26|AHSN1|MP

Adwild duck/Shandong/1/2011[2011-04-12|A/HSN1 [MP
Afwhooper swan/Korea/Gangjin 49 1/2016|2016-11-20|AHSNE|MP
Alduck/Jiangxi/NCDZT 1123/2014]2014-06-29|A/HSNE|MP
Aturtledove/WuhanAWHBJ28/2014]2014-12|A/H5NE [MP

X

7

A/mallard/Netherlands/1/2010[2010 AH2N3MP

Alsparrowt GXs-1/2012]2012-03-10|AHIN2|MP
Afbrambling/Beijing/16/2012]2012-11-07|JA/HIN2|MP
Avblack-headed gullNetherlands/22/2011]2011-06-21)AVH 16N3|MP
Afblack-headed gullNetherlands/10/2016|2016-08-06 |AH13N2|MP
Afcommon snipe/Republic of Georgia/1/2012|2012-10-05|A/H13N2|MP
Atyellow-legged gull/Republic of Georgia/5/2012]2012-10-02|A/H13N6 |MP

——i
0.02
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A/Anas platyrhynchos/Belgium/24311pcs5/2012]2012-09-03JAHIN2INS

Attufted duck/Republic of Georgia/1/2012|2012-12-22|JAH2N3INS
AlswaniCzech Republic/5416/2011]2011-04-06 |AHTNTINS

LNnmhem pintail/KoreaMVB1833/2012|12012-12-02)AHTN1NS

04
¥

E{ Amallerd duck/Netherlands/23/2014|2014-03-15)AVHINTINS

I L
2{' Aimallard duck/Sweden/139703/2012]2012-12-01)A/H1SNSINS
Amallerd duck/Netherlands/41/2015[2015-09-15AVHSN1INS
A/mandarin duck/Korea/K12-256/2012[2012-11-09]AHIN2INS
Alspamow/Guangxi/GXs-1/2012|2012-03-10)VHIN2|NS
Aspot-billed duckKorea/HI55-3/2017|2017-02-27 JAHTNTINS
Amhooded crane/Korea/VI160196/2016[2016-01)AVHINTNS
= Awild bird\Wuhan/CDHN 15/2015[2015-01 JAHBN2INS
A/Great black-backed gullNetherlands/1/2018[2018-01-23)AMHSNE NS
AMandann duckKoreaK17-1815/2017(2017-12-22)AVHSNEINS
ACygnus 2967/2017[2017-03-21 )
2014(2014-04 15NN
AlchickenVindial241272/201 0]2010-0‘( 18LNHSN1 INS
Avald duck/Shandong/1/2011|2011-04-12|A/HSN1 NS
A/goose/Guangdong/k0103/2010[2010-01-27 A/HSNSINS
of [ AMill mynaHeilongjiang/0704/2012[2012-07-04/AHSN NS
Alervironment/Zhenjiang/C13/2013|2013-12-20|AHSNBINS
12015-01JAHSNEINS
I 11-20)AVHSNBINS
Alblack 12016-11-19JA/
Afufted duckiHyogo/28 1240091201620 16-12- QBWHSN 5INS
26 77— Alchicken/Bangladeshv19870/2013]2013-05-25 AHIN2INS
Alpoultry/Bangladesh/91349/2012]2012-12-15AVHIN2INS
Alchicken/Bangladesh/18301/20122012-10-21 JAHIN2INS
Alchicken/T aiwan/TC147/2010]2010-12-14)VHEN1INS
3 Achicken/PT/a158/2015[2015-01-15]AMHSN2INS
97— Afchicken/T aiwarvA1997/2012|2012-02-15|A/HSN2NS
iNbalkal teal/Korea/Donglim3/2014{2014-01-17WH5SNS NS
Aduck/siangswm234/2012|2012-01-18JAVHSN2INS
71| Aong-tailed duck/Wisconsin/18055291/201612016- 12-03JAHTNAINS
Amallard/Ohio/130$1351/2013[2013-08-01JAHINSINS
I 11201 ma—ozwmnzws
Al 1P049-07/2010);
A/mal llerd/Kemuckyr’NiOOﬁ 1748/2016[2016-01-24 JAVHTN. SNS
AAmerican wigeon/California/HKWF 1174/2007|2007-12-05|AHEN 1 NS
Alaskal2/2007|; 08- il
Ainorthern shoveler/Guatemala/CIP049H103-05/2011]2011-11-25 JAHIN3|NS
Afnorthern shovel er/Guatemala/CIP049H104-69/20112011-12-01)AVH1IN3|NS
160 12016-12-21)AH1INGINS
AMNorthem snovexenM ississippi/160S6107/2016[2016-12-20)AHTN3INS
9 Aimallard/Alberta/350/2017(2017-08-12)AVH1INSINS
@A/Mandann duck/Korea/<17-1638-5/2017|2017-12-07)AVHENS5 NS
Aimallard duckMandand/16052508/2016[2016-11-14 AVHIN1INS
Ablue-winged teal/Texas/UGAI14-3781/2014[2014-09- 14| WHANGINS
" Aimallard/Marylend/14052911/2015]2015-01-03)VHTN3INS
[" A/ruddy turnstone/Delaware Bay/527/2017]2017-05-24 JAHIN2INS
A/mallardMandand/140S1154/20142014-07-23AVHEN1INS
[" A/blue-winged teal/Ohio/13052104/2013|2013-09-22|]AH2N3INS
Agadwall 16054 | 10-20)AH3N2INS
A/mallard duck/Ohio/16054983/2016]2016-11-12JAH3N2INS
Alcinnamon teal/ldaho/UGAI16-1864/2016]2016-08-15)AMHINSINS
15[2015-10-27)AHENSINS
7| [ A/mallard duck/Ohio/160S0827/2016[2016-07-29)AVH2N3INS
Ablue-winged teal/Alberta/218/2017|2017-08-12)AVHANB NS

2

A/American green-winged teal/Ohio/13051769/2013[2013-08-13JAHTNZINS
A/mallard duckMaryand/16052559/2016|2016-12-17JAVH12NSINS
Algreen-winged teal/Tennessee/1 7050732/2017]2017-01-25|AHIN NS
5 160561 12016-12-20)WHTN2INS
Afpintail duckillinois/16051842/2016[2016-10-22|AH1 IN2INS
‘Amallard duckMWisconsin/150S7136/2015[2015-11-14|AH1INSINS
Almallard/Ohio/12052174/2012[2012-11-13})A/HEN1|NS
ENma llard/Arkansas/120$179/20122012-01-15AHINTNS
1 Alnorthern shoveler/Mississippi/110S202/2011[2011-01-14)WHTNTINS

B Alblue-wmged teall ouisiana/UGAI14-523/20 |4|ZU 14-04-04 ) AWVHTN3INS

103/20142014-08- 15
A/mallard n15)20 15-08-22)A1 |
Amallard/Czech Republic/14333-1K/2011[2011-09-16|AHINSINS.
1/201112011-01-06}¢
Ajpintail/Chany/198/2016[20 13-03 10JAVHINE NS
1/2015[2015-09-29)VH11N1INS
Alpintail/Chany Lake/37/201 2|201 2-08-26)AVH3NSINS
Amallard duck/Nethertands/11/2013]2013-12-03)AVHTNT NS

s
0.05

7+ AMallard/Sweden/816/20142014-12-15]AVHIN1INS
Amallard/Ohio/1 1052141/2011[2011-08- 15|VHN2INS
Almallard/\Wisconsin/130S2767/201312013-09-28)WHINSINS
Almallard/Califomia/2444/2010[2010-10-27)AHEN1]NS
fong-tailed 110 1]2011-12-01)VHEN NS
Alblue-wx nged tealiGuatemala/CIP049-05/2010[2010-01-31)AHINSINS

Alaska/ 2010]2010-06-22]AHTN3INS

A/mallard/Califomia/1289/2010|2010-07-30)AVHANSINS

Alwhite-vinged scoter/MWisconsin/10053922/2010{2010-11-16)AVH14NSINS

Amorthern shoveler/Califomia/1 38/20122012-01-07JAHIN1TINS

g ged 10081551/2010[2010-09-04 JAHANGINS

EA

Allele
A

NAm

EA

Allele
B

NAm

Appendix Figure 2. Maximum-likelihood phylogenetic trees for the reference strains of Eurasian (EA)
and North American (NAm) lineages and A/Mandarin duck/Korea/K17-1638-5/2017(H6N5) virus
(indicated with black circle). Bootstrap values >70% are shown. A) Polymerase basic 2 gene; B)

polymerase basic 1 gene; C) polymerase acidic gene; D) hemagglutinin gene; E) nucleoprotein gene; F)
neuraminidase gene; G) matrix gene; H) nonstructural gene.
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